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(54) Television receiver with a scan converter 

(57) A receiver to receive a mixture of progressive 
and interlace video broadcast signals without being con- 
scious of switching between the broadcasting systems. 
The receiver receives the mixed video broadcast signals 
having drfferent fomnats, converts received video sig- 
nals to video signals having a different signal format 
from the signal format of the received video signals. The 



receiver simultaneously outputs the received video sig- 
nals and the converted video signals . This allows the 
user to be unaware of any switching when the video In- 
put changes between the different broadcasting sys- 
tems, by connecting a television set to either the inter- 
lace scanning system output or the progressive scan- 
ning system output of the receiver 
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Description 

FIELD OF THE INVENTION 

The present invention relates to the field of receiv- 
ers for receiving mixed television broadcast signals of 
interlace scanning system signals and progressive 
scanning system signals. 

BACKGROUND OF THE INVENTION 

Digital broadcasting is becoming more common. In 
1994, for example, the US started a multiple channel 
satellite digital broadcasting service, and similar servic- 
es were started in 1996 in Japan and Europe. The use 
of digital video equipment is also advancing in packaged 
media systems including Digital Video Disks (DVDs) 
and Digital Video Cassettes (DVCs). 

Digital broadcasting with increasingly higher image 
quality is also under development. For example, Ad- 
vanced Television (ATV), planned in the US, is based 
on 1 8 standard video formats consisting of 4 interlace 
scanning system video formats and 14 progressive 
scanning system video formats. The progressive scan- 
ning system, which has good compatibility with personal 
computers, is given more importance. 

In Japan, field tests for satellite transmission of 
525p signals (progressive scanning of 525 scanning 
lines every 1/60 sec) were carried out by the Japan tel- 
evision broadcast network in 1995 and 1996. Progres- 
sive scanning system signals have the same number of 
scanning lines as current broadcasting systems, but the 
resolution of moving pictures is greater, and therefore a 
great improvement in picture quality is expected. This 
system is scheduled to be commercialized in fiscal 
1997. 

For digital television broadcasting, for example, 
525p with high picture quality and conventional 525i (2: 
1 interlace scanning of 525 scanning lines every 1/30 
sec, i.e.. conventional NTSC) are expected to be mixed 
and broadcast on the same channel. A receiver of the 
prior art for the progressive scanning system which is 
capable of receiving such broadcasts converts input vid- 
eo signals of the interlace scanning system to signals of 
the progressive scanning system, and outputs only vid- 
eo signals of the progressive scanning system from the 
output terminal of the receiver, when video signals of the 
progressive scanning system are input, the receiver out- 
puts the video signals in unmodified form, i.e., without 
converting them. 

On the other hand, a receiver of the prior art for the 
interlace scanning system, which is capable of receiving 
mixed broadcast signals, converts input video signals of 
the progressive scanning system to signals of the inter- 
lace scanning system, and outputs only video signals ot 
the interlace scanning system from the output terminal 
ot the receiver. When video signals of the interlace scan- 
ning system are input, the receiver outputs the video sig- 



nals in an unmodified form, i.e., without converting them. 
In other words, receivers of the prior art are capable of 
outputting signals in only a single output format. 

Fig. 12 shows an example of a receiver of this type. 
s In Fig. 12, a block diagram of major parts of the receiver 
is combined with a television set 62. 

When the receiver receives mixed broadcast sig- 
nals containing progressive scanning system signals 
(hereafter referred to as the p signal) and interlace scan- 
ning system signals (hereafter referred to as the i sig- 
nal), the video signals are input through a video signal 
input terminal 59. A p-i scan converter 60, the major 
component of the receiver, has the function of convert- 
ing the p signal to the i signal. 

If the television set 62 is compatible with the existing 
interlace scanning broadcasting, such as NTSC, an i 
video signal output terminal 61 of the receiver, for out- 
putting the i signal, and an external input terminal 63 of 
the television set 62 are connected. An external input 
terminal 64 of the television set 62 and the video signal 
input terminal 59 of the receiver are also connected. Ex- 
ternal input terminals 63 and 64 are optionally provided 
in the television set 62. 

With the above connections, the p-i scan converter 
60 converts the p signal to an i signal if the video signal 
input to the receiver is the p signal, and the video signal 
converted to the i signal Is output from the externa! input 
terminal 63 of the television set 62 via the i video signal 
output terminal 61 . The p-i scan converter 60 does not 
operate if the input video signal is the i signal. 

If a broadcast signal is the i signal, that signal is di- 
rectly input to the television set 62 because the external 
input terminal 64 of the television set 62 and the video 
signal input terminal 59 are connected. 

With the above connections, the user desirably 
switches the externa! input terminals 63 and 64 of the 
television set every time the broadcasting system is 
switched if both the p signal and i signal are broadcast. 
In an extreme case, for example, the external input ter- 
minals may be expected to be switched every iO-sec in 
a commercial film. 

Moreover, a monitor, television set, video tape re- 
corder, and other equipment, which may be connected 
to the receiver, have their own switchover function, and 
accordingly a variety of switching systems exist for the 
various external input signals. If more than two pieces 
of external equipment are connected, operation may be- 
come even more complicated. 

SUI^MARY OF THE INVENTION 

A receiver of the present invention is capable of re- 
ceiving mixed video broadcast signals having a plurality 
ot different formats, converting received video signals 
into video signals having a format different from that of 
the received signals, and outputting both the converted 
signals and the unconnected received video signals. 
The receiver of the present invention is further ca- 
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pable of receiving mixed video broadcast signals In a 
plurality of different formats, converting the received vid- 
eo signals into video signals having a plurality of differ- 
ent formats from that of the received video signals, and 
outputting both the received video signals and a plurality 
of converted video signals . 

Furthermore, the receiver which receives mixed 
broadcast video signals In a plurality of different formats 
comprises a plurality of conversion means for convert- 
ing the received video signals into video signals having 
a different signal format from the format of the received 
signal, and a plurality of switching means for switching 
between the received video signals and signals convert- 
ed into the plurality of different formats; and outputs both 
the received video signals and the converted video sig- 
nals. 

The user may be able to connect a television set 
compatible with either the interlace scanning system or 
the progressive scanning system, to a corresponding 
output terminal for interlace scanning video signals or 
an output terminal for progressive scanning video sig- 
nals provided on the receiver This allows the user to 
watch television without being conscious of the switch- 
ing between the different broadcasting systems even if 
programs are broadcast in both the progressive scan- 
ning system and the interlace scanning system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a receiver in accordance 
with a first exemplary embodiment of the present inven- 
tion. 

Fig. 2 is a block diagram of an i-p scan converter of 
a receiver in accordance with a second exemplary em- 
bodiment of the present invention. 

Fig. 3 explains the operation of the i-p scan convert- 
er of the receiver In accordance with the second exem- 
plary embodiment of the present Invention. 

Fig. 4 is a block diagram of an i-p scan converter of 
a receiver in accordance with a third exemplary embod- 
iment of the present invention. 

Fig. 5 explains the operation of the I-p scan convert- 
er of the receiver in accordance with the third exemplary 
embodiment of the present invention. 

Fig. 6 is a block diagram of an i-p scan converter of 
a receiver in accordance with a fourth exemplary em- 
bodiment of the present invention. 

Fig. 7 explains the operation of the I-p scan convert- 
er of the receiver in accordance with the fourth exem- 
plary embodiment of the present invention. 

Fig. 8 is a block diagram of an i-p scan converter of 
a receiver in accordance with a fifth exemplary embod- 
iment of the present invention. 

Fig. 9 is a block diagram of a p-i scan converter of 
a receiver in accordance with a sixth exemplary embod- 
iment of the present invention. 

Fig. 10 is a block diagram of a receiver in accord- 
ance with a seventh exemplary embodiment of the 



present invention. 

Fig. 11 Is a block diagram of a selector in a seventh 
exemplary embodiment of the present invention. 

Fig. 12 explains the operation of a receiver of the 
s prior art. 

DESCRIPTION OF THE PREFERRED EiVIBODIf^ENT 
First exemplary embodiment 

10 

A receiver in a first exemplary embodiment of the 
present invention Is explained with reference to Fig. 1 . 

The receiver of the first exemplary embodiment 
comprises a video signal input terminal 1 which receives 

J5 the video signal of the interlace scanning system (here- 
after referred to as the i video signal) or the video signal 
of the progressive scanning system (hereafter referred 
to as the p video signal), a p video signal output terminal 
2 for outputting the signal selected by a switching circuit 

^0 6. and an i video signal output terminal 3 for outputting 
the signal selected by a switching circuit 7. The receiver 
is further configured with an i-p scan converter 4. a p-i 
scan converter 5, a switching circuit 6, and a switching 
circuit 7. The video signal input to the video signal input 

25 terminal 1 is supplied to the i-p scan converter 4, pri scan 
converter 5, switching circuit 6, and switching circuit 7. 
The switching circuit 6 also receives the output signal of 
the i-p scan converter 4, and the switching circuit 7 also 
receives the output signal of the p-i scan converter 5. 

30 If a television set is designed to be exclusive to the 
i signal, the television set is connected to the i video sig- 
nal output terminal 3 of the receiver On the other hand, 
a television set designed to be exclusive to the p signal 
is connected to the p video signal output terminal 2 of 

35 the receiver 

The video signal, encoded by MPEG2, or other for- 
mat before transmission, is decoded by a decoder (not 
illustrated). The decoded video signal is input to the vid- 
eo signal input terminal 1 of the receiver This video sig- 

40 nal, as described above, contains both the i video signal 
and the p video signal on a time base. 

First, when the i video signal is input, the i-p scan 
converter 4 converts the i video signal to the p video 
signal, and outputs the converted p video signal to the 

45 switching circuit 6. The switching circuit 6 selects the 
converted p video signal, and outputs the converted p 
video signal to the p video signal output terminal 2. At 
this point, the p-l scan converter 5 ceases to operate, 
and the switching circuit 7 selects the input video signal 

50 from the i video signal input terminal 1 to output the I 
video signal to the i video signal output terminal 3. With 
the above operation, video signals in both formats are 
simultaneously output from the respective p video signal 
output terminal 2 and i video signal output terminal 3. 

55 For example, signals may be recordable on a VMS 
video tape recorder while being viewed as high picture 
quality p video signal images by connecting the p video 
signal output terminal 2 to a television set designed to 
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puts these two signals to the p video signal output ter- 
minal 18. In this way, the i video signal is converted to 
a p video signal. 

The p signal double-speed timing generator 26 re- 
duces, by half (1/2), the period of the i horizontal syn- 
chronizing pulse and i vertical synchronizing pulse, input 
through the i horizontal/vertical synchronizing pulse in- 
put terminal 17, to generate the p horizontal synchroniz- 
ing pulse and p vertical synchronizing pulse. The gen- 
erated synchronizing signal is output to a timing signal 
output terminal 300 for use as a timing signal in the i-p 
converter. At the same time, the generated synchroniz- 
ing signal is output to the p horizontal/vertical synchro- 
nizing pulse output terminal 19. 

Fig. 5 shows an image of a screen when interpola- 
tion is executed for generating the p signal from the i 
signal. In a certain field (n field) of the i signal, a mean 
value of a video signal on a scanning line A and a video 
signal on a scanning line B is calculated. This calculated 
value is used as a video image on a line C which is an 
interpolation line for the p signal. 

The third exemplary embodiment thus offers a more 
inexpensive receiver employing the i-p scan converter. 

Fourth exemplary embodiment 

A block diagram of an i-p scan converter 404 of a 
receiver in accordance with a fourth exemplary embod- 
iment of the present invention is explained with refer- 
ence to Figs. 6 and 7. The receiver of the fourth exem- 
plary embodiment comprises an i video signal input ter- 
minal 27, i horizontal/vertical synchronizing pulse input 
terminal 28. p video signal output terminal 29, and p hor- 
izontalA/ertical synchronizing pulse output terminal 30. 
This exemplary embodiment employs the i-p scan con- 
verter 404 comprising a field memory 31 , field memory 
32, interfield/in-field interpolator 33, movement detector 
34, line memory 35, line memory 36, switching circuit 
37, and p signal double-speed timing generator 38. 

The i video signal input from the i video signal input 
terminal 27 is simultaneously supplied to the field mem- 
ory 31 , interfield/in-field interpolator 33, movement de- 
tector 34. and line memory 36. The i video signal is de- 
layed by one field in the field memory 31 to create one 
frame of the p video signal as an interpolation video sig- 
nal for the original i video signal. This is shown in Fig. 7. 

In Fig. 7, an i video signal which is in a position cor- 
responding to the p signal in a field (n+1 field) and its 
previous field (n field), are extracted as an interpolation 
signal for creating one frame of the p video signal. How- 
ever, the above interpolation between fields is effective 
only in a still picture area without any movement. 

In the case of a moving video image, in-field inter- 
polation, namely the averaging process of adjacent 
scanning lines, as shown in Fig. 5, is executed. The 
movement detector 34 detects an area of movement by 
comparing the field memory 32, the video signal delayed 
for 2 fields by the field memory 32, and the original i 



video signal. Based on this movement detection signal, 
the interfie Id/in -field interpolator 33 which receives the 
original I video signal, the output signal of the field mem- 
ory 31 , and the output signal of the field memory 32, 
s executes interfield interpolation for still pictures, and in- 
field interpolation for moving picture areas. 

The line memory 35 which receives the output sig- 
nal of the interfield/in-field interpolator 33, the line mem- 
ory 36 which receives the original i video signal, and the 
switching circuit 37 which switches the output between 
the output of the line memory 35 and the line memory 
36, operate in the same way as the line memory 23, line 
memory 24, and the switching circuit 25 in Fig. 4 to out- 
put the p video signal to the p video signal output termi- 
nal 29. The p signal double-speed timing generator 38 
receives the i horizontal synchronizing pulse and i ver- 
tical synchronizing pulse from the i horizontal/vertical 
synchronizing pulse input terminal 28, and reduces the 
period of each pulse by half to generate the p horizontal 
synchronizing pulse and p vertical synchronizing pulse. 
The generated synchronizing signal is output to a timing 
output terminal 400, and is also used as a timing signal 
in the i-p scan converter. At the same time, the gener- 
ated synchronizing signal is output to the p horizontal/ 
vertical synchronizing pulse output terminal. 30. 

The receiver, which employs the i-p scan converter 
in the fourth exemplary embodiment, reduces the side 
effect in the secondary exemplary embodiment, which 
is that the vertical resolution of still pictures may not be 
improved by rescanning the same scanning line, and 
that flickering of scanning lines is noticeable. The i-p 
scan converter in this exemplary embodiment may also 
improve a remaining problem in the third exemplary em- 
bodiment, which is that vertical resolution of still pictures 
may not be improved by the process of averaging adja- 
cent scanning lines and lower vertical resolution for 
moving pictures. 

Fifth exemplan/ embodiment 

A block diagram of an i- p scan converter 504 of a 
receiver in a fifth exemplary embodiment of the present 
invention is explained with reference to Fig. 8. The re- 
ceiver in the fifth exemplary embodiment comprises an 
i video signal input terminal 39, i horizontal/vertical syn- 
chronizing pulse input terminal 40, p video signal output 
terminal 41, and p horizontalA/ertical synchronizing 
pulse output terminal 42. This exemplary embodiment 
employs the i-p scan converter 504 comprising an inter- 
polation line memory 43, adder 44. divider 45, line mem- 
ory 46, line memory 47, switching circuit 48. and p signal 
double-speed timing generator 49. 

The receiver in this exemplary embodiment reduces 
the signal level of the interpolated video signal to im- 
prove apparent deterioration in vertical resolution due 
to characteristics of display devices, such as CRTs. The 
configuration shown in Fig. 8 is basically the same as 
Fig. 4. The difference is that the divider 45 reduces the 
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video signal level within a range of 0 to 1/2. Since the 
operation of other components are the same as that ex- 
plained in Fig. 4, the explanation is not repeated. 

By inserting the divider 45 (which can reduce the 
video signal level within a range of 0 to 1/2) in Fig. 8. 
after the delay line memory 1 3 in Fig. 2 or after the line 
memory 35 in Fig. 6, deterioration of apparent vertical 
resolution can also be improved in the receivers of the 
second and fourth exemplary embodiments. 

Sixth exemplary embodiment 

A block diagram of a p-i scan converter of a receiver 
in a sixth exemplary embodiment of the present inven- 
tion is explained with reference to Fig. 9. The receiver 
in the sixth exemplary embodiment comprises a p video 
signal input terminal 50, p horizontal/vertical synchro- 
nizing output terminal 51 , i video signal output terminal 
52, and i horizontal/vertical synchronizing pulse output 
terminal 53. This exemplary embodiment employs the 
p-i scan converter 605 comprising a line memory for de- 
lay 54, adder 55, divider 56, line memory 57, and timing 
generator for interlace scanning signals (i signal timing 
generator) 58. 

The adder 55 adds the p video signal delayed for 
one scanning line in the delay line memory 54 and the 
original p video signal, and the divider 56 calculates a 
mean value to generate video data for the i signal. The 
output signal of the divider 56 is doubled with respect to 
a time base in the line memory 57 to obtain the i video 
signal output. The i video signal is output to the i video 
signal output terminal 52. The i signal timing generator 
58 receives the p" horizontal synchronizing pulse and p 
vertical synchronizing pulse from the p horizontal/verti- 
cal synchronizing pulse input terminal 51, and doubles 
their period to generate the i horizontal synchronizing 
pulse and t vertical synchronizing pulse. The generated 
synchronizing pulses are output to a timing output ter- 
minal 600, and used as a timing signal in the p-i con- 
verter. At the same time, the generated synchronizing 
signal is output to the i horizontal/vertical synchronizing 
pulse output terminal 53. 

In Fig. 9 line memory for delay 54, adder 55, and 
divider 56 comprise a tow-pass filter between two lines 
in the vertical direction of the display device. If the 
number of the line memory for delay 54 is increased 
from one to several, bandwidth characteristics in the 
vertical direction of the display device will become flat 
and display quality will be improved. 

Seventh exemplary embodiment 

A block diagram of a receiver in a seventh exem- 
plary embodiment of the present invention is explained 
with reference to Figs. 10 and 11. The receiver of the 
seventh exemplary embodiment comprises the i-p scan 
converter 4, p-i scan converter 5, switching circuit 6, 
switching circuit 7, and a decoder 1 01 . The decoder 1 01 



decodes broadcast signals encoded by MPEG2, for ex- 
ample, and outputs the i video signal or p video signal 
in response to the format of the video signal in the re- 
ceived broadcast signal. At the same time, the decoder 
s 101 outputs i/p identifying information which informs the 
switching circuits 6 and 7 whether the format of the re- 
ceived video signal is the i video signal or p video signal 
to control each switching circuit to output its respective 
signal type. The video signal decoded by the decoder 
1 01 is supplied to the i-p scan converter 4, p-i scan con- 
verter 5, switching circuit 6, and switching circuit 7. The 
signal input to the i-p scan converter 4 is scan converted 
from i to p, and is input to the switching circuit 7. The 
signal input to the p-i scan converter 5 is scan converted 
from p to i, and is output to the switching circuit 6. 

With the above configuration, the receiver in the 
seventh exemplary embodiment identifies the format of 
the input video signal, and converts signals in the i-p 
scan converter 4 or p-i scan converter 5 for outputting: 

1 ) the i signal in an unmodified form from the switch- 
ing circuit 6, and the converted p signal from the 
switching circuit 7, which is converted by the i-p con- 
verter 4, when the decoder 101 receives the i signal, 
and 

2) the p signal in an unmodified form from the 
switching circuit 7 and the converted i signal from 
the switching circuit 6, which is converted by the p- 
i scan converter 5, when the decoder 101 receives 
the p signal. 

A selector in Fig. 11 may be further provided down- 
stream of the process of Fig. 10. In other words, selec- 
tors 1 02, 1 03, and 1 04 have two input terminals and one 
output terminal, and the i signal is input to one input ter- 
minal, and the p signal is input to the other input terminal 
for selecting and outputting either the i signal or the p 
signal. Four or more selectors may also be provided in 
place of the three selectors shown In Fig. 11. 

This configuration allows for the independent 
switching of selectors 102, 103, and 104, when a video 
image is output to more than one piece of external 
equipment, including monitors, television sets, and vid- 
eo tape recorders. The output of each selector can be 
freely determined even if each piece of external equip- 
ment is specific to the i video signal or the p video signal. 

Furthermore, by providing the decoder 101 with the 
function of detecting which video signal can be success- 
fully Input to external equipment connected to the selec- 
tors 102, 103, and 104, the output of the selectors 102, 
1 03, and 1 04 can be switched in response to the detect- 
ed signal. 

In Fig. 11 above, the 1 signal (composite signal) 
consisting of luminance and two color difference signals 
are assumed to be used as both the i input signal and 
the p input signal. If the component signal is input as the 
p signal, the selectors 102, 103, and 104 may be con- 
figured to select the 1 p signal (two component signals 
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3. A receiver as defined in Claim 2, wherein said video 
signal is one of an i) interlace scanning system vid- 
eo signal and il) a progressive scanning system vid- 
eo signal. 

5 

4. A receiver as defined in Claim 3, wherein said inter- 
lace scanning system video signal is converted into 
the progressive scanning system video signal by 
scanning the interlace scanning system video sig- 

'0 nal twice for each scanning line of the video signal. 

5. A receiver as defined in Claim 3, further comprising 
a conversion circuit for converting the Interlace 
scanning system video signal into the progressive 

IS scanning system video signal by interpolating the 
interlace scanning system video signals using in- 
field interpolation to generate a progressive frame 
for the progressive scanning system video signal. 

20 6. A receiver as defined in Claim 3, wherein the video 
signal is converted into the progressive scanning 
system video signal by detecting a motion compo- 
nent of the video signal, and switching between an 
in-field interpolation and an interfield interpolation 

25 of the video signal based on said motion compo- 
nent. 

7. A receiver as defined in Claim 3, further comprising 
a conversion circuit for converting the interlace 

30 scanning system video signal into the progressive 
scanning system video signal, said conversion 
means converting to the progressing scanning sys- 
tem video signal by i) detecting a movement area 
of the video signal and ii) switching between an in- 

35 field and an interfield interpolation of the video sig- 
nal based on said movement area. 



of luminance and color difference signals) or the 3 i sig- 
nals (composite). 

With the use of the receiver of the present invention 
as configured above, scan conversion of the p signal to 
an i signal, for receiving mixed broadcast signals of the 
p signal and i signal, is automatically implemented to 
allow receiving of broadcasts in more preferred manner. 

Specifically, the user may simply desire to connect 
either the i video signal output terminal or the p video 
signal output terminal of the receiver, depending on the 
broadcasting format accepted by the television set. 

The receiver can also be connected to external 
equipment which can process only one video signal for- 
mat without the need for switchover. This allows simpli- 
fication of operation, even when more than two pieces 
of external equipment are connected. 

The exemplary embodiments of the present inven- 
tion are explained with reference to receiving broadcast 
signals containing two types of signals, i.e., the i video 
signal and the p video signal. However, the present in- 
vention is not limited to these two types of signals. For 
receiving broadcast signals of three or more types, for 
example, the number of circuit components including 
scan converters, switching circuits, input terminals and 
output terminals may simply be increased as desired. 
The preferred embodiments described herein are there- 
fore illustrative and not restrictive. The scope of the in- 
vention being indicated by the appended claims and all 
modifications which come within the true spirit of the 
claims are intended to be embraced therein. 



Claims 

1 . A method for processing mixed video broadcast sig- 
nals having a plurality of formats, the method com- 
prising the steps of: 

receiving the mixed-video broadcast signals; 
converting the mixed video broadcast signals 
into a converted video signals having a format 
different from a format of the video broadcast 
signal; and 

outputting said video broadcast signals and 
said converted video signals simultaneously. 

2. A receiver for use with a video signal having one of 
a plurality of formats, said receiver comprising: 

conversion means for converting the video sig- 
nal into a further video signal having a second 
format different from the one of the plurality for- 
mats of the video signal; and 
switching means for switching between the vid- 
eo signal and the further video signal; and 
wherein said receiver simultaneously outputs 
the video signal and the further video signal. 



8. A receiver as defined in Claim 4. wherein said con- 
version circuit reduces a signal level of the video 
signal on an interpolated scanning line. 

9. A receiver as defined in Claim 3, further comprising: 

a conversion circuit for converting the progres- 
sive scanning system video signal into the in- 
terlace scanning system video signal, said con- 
version circuit including a low-pass filter for a 
vertical screen direction, and 
curtail means for curtailing scanning lines of the 
interlace scanning video signal. 

10. A receiver as defined In Claim 3, further comprising 

decoding means for outputting identifying infor- 
mation for identifying at least one of t) a format 
of the video signal, ii) video signals in a first for- 
mat, and iii) video signals in a second format, 
and for outputting the video signal in the first 
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format and the video signals in the second for- 
mat; 

a first scan conversion means for converting 
the video signals in the first format output from 
said decoding means into converted video sig- s 
nals in the second format; 
a second conversion means for converting vid- 
eo signals in the second format output from said 
decoding means into converted video signals 
in the first format; io 
a first switching means for switching between 
the video signals in the first fomnat output from 
said decoding means and the converted video 
signals in the first format output from the sec- 
ond conversion means based on said identify- '5 
ing infomnation; and 

a second switching means for switching be- 
tween the video signals in the second format 
output from said decoding means and the con- 
verted video signals in the second format out- 20 
put from the first conversion means. 

11. A receiver as defined in Claim 10, further compris- 
ing a plurality of selecting means for receiving re- 
spective video signals in the first format and video 25 
signals in the second format from said first switching 
means and said second switching means, wherein 
each selecting means selects one of the plurality of 
formats of the video signals as a respective output. 

30 

12. A receiver as defined in Claim 5, wherein said con- 
version circuit reduces a signal level of the video 
signal on an interpolated scanning line. 1 3. A receiv- 
er as define in Claim 6, wherein said conversion cir- 
cuit reduces a signal level of the video signal on an 3S 
interpolated scanning line. 
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